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1. TennodisnyHi BIaCTUBOCTI MOJiMEPHUX MIKPO- i HHHOKOMITO3ULIMHUX MaTepiasiB Ta aHasi3 eeKTUBHOCTI ix

3aCTOCYBaHHS IJI4 TEIIJIOEHEPTETUYHOTO YCTATKYBAHHA



2. Thermophysical properties of polymer micro- and nanocomposite materials and analysis of the efficiency of
their application for heat and power engineering equipment

Pedepar:

1. Incepralito NpUCBSIYEHO TEMIOPiI3MIHOMY OOIPYHTYBAHHIO €(DEKTUBHOCTI 3aCTOCYBaHHS IOJIIMEPHUX MIKpO- i
HAaHOKOMIIO3ULIVIHUX MaTepialiB AJ1s1 TEIJIOEHEPTeTUYHOIO YCTATKYBAaHHS Pi3HOrO IIPU3HA4Y€HHs. BUKOHAHO
KOMILJIEKC €KCIIEPMMEHTAJIbHUX i TEOPETUYHUX JOCIIiIKEHD TEMIOMI3NYHUX BIACTUBOCTEN JAHUX KOMITO3UTIB
CTOCOBHO iX BUCOKO- i HU3bKOTEIJIONPOBiAHUX MOIMAQIKaLill 11 MIMPOKOro Kjacy NoJiMepHUX MaTpULIb i
HAIOBHIOBAYiB. [I7151 OiMEpHUX KOMIIO3ULIMHNAX MaTepiasliB, OpieHTOBAHNX HA BUTOTOBJIEHHSI TEMJIOOOMiHHUX
ITIOBEPXOHb, BCTAHOBJIEHO MEXaHI3MU KpUCTai3alil 1j1 IBOX CTalil CTPYKTYPOYTBOPEHHS B MIMPOKUX MEXKaX 3MiHU
MacCOBOi YaCTKM HAIlOBHIOBAYa Ta MIBUAKOCTI OXOJIOJKEHHS KOMIIO3UTIB 3 PO3ILJIaBy. BUKOHAHO 3iCTaBIEeHHS
e€(EeKTUBHOCTI METOZiB OTPMMaHHS MOJIIMEPHUX KOMIIO3ULIHUX MaTepialiB, o 6a3yl0TbCs HA 3MilllyBaHH]
KOMIIOHEHTIB Y CyXOMYy BUIJISZI i po3masi nosimepy. [ Tenno06MiHHUX IOBEPXOHb Pi3HOTO IIPU3HAYEHHS
PO3p06JIEHO TUNIOPSIAU [IOJIIMEPHUX MIKPO- i HAHOKOMIIO3UTIB 3 MaKCUMaJIbHOIO TEMIIEPATYPOIO eKCIIyaTallii B
Mmexkax 390...470 K i koedilieHTaMu TeIJIONPOBiAHOCTI, 110 AOCAraloTh 3Ha4eHHs 57,5 Bt /(M*K). Bukonano
TOCJIiIPKEHHS 010 aHali3y €(PeKTUBHOCTI 3aCTOCYBAHHSI PO3POOJIEHUX MOJTIMEPHUX MIKPO- i HAHOKOMIIO3UTIB 15
CTBOPEHHSI OCHOBHOTO TEIIJIOOOMIHHOI'O YCTaTKyBaHHS CUCTeM IVIMOO0KO] yTuIizallii TerioTy BiaxinHux rasis
KOTEJIbHMX YCTAHOBOK, a CaMe, CUCTEMU 3 BOJOTPIMHMMM TEIJIOYTUIIi3aTOPaMU Jj11 HarpiBaHHS 3BOPOTHOI
TEIJIOMEPEKHOI BOIY, 3 IIOBITPOrPiHUMU — IJIs1 HArPiBaHHS AyTTbOBOTO MOBITPsI Ta KOMOIHOBaHMMU
TEIUIOYTUJI3alilHUMU CUCTEMAMMU 3 BOJOTPiIHMMU i ITOBITPOrPIHUMU TEIJIOYTUIIi3aTOPaMU. 3a pe3yJIbTaTaMu
IOCJiI)KeHHS TeMIIEPaTyPHUX PEXUMIB BKa3aHOIO TEIJIOYTUIIi3aLiliHOro 061aHaHHS B 3aJI€5KHOCTI Bif|
TEeMIIEpPaTypH BiJIXiIHMX ra3iB 0OIPYHTOBAHO BUOIp BiANOBIAHUX MiKPO- i HAHOKOMIIO3ULITHMX MaTepiasiB.
[IpoBeneHo MOPIBHANILHUI aHAJI3 TEIJIOYTUIII3aliiHOrO YCTaTKYBaHHA 3 TPAIULITHO 3aCTOCOBYBAaHUX MaTepialiB i
BKa3aHMX KOMIIO3UTIB Ta II0KA3aHO, [0 OCTAHHE MA€ CYTTEBi [IepeBary 3a OCHOBHVMMH TEIIOTEXHIYHUMU
nokasHukamu. OOGIpyHTOBaHO BUOGIp NOJiIMEPHUX MiKPO- i HAHOKOMIIO3UTIB JJ151 €JIEMEHTIB JOIIOMIXKHOTO

06J1alHaHHS KOTEJIbHUX YCTaHOBOK 3 CUCTEMaMMU IJIMOOKOi YTUli3allil TENI0TH BiIXiIHUX Trasis.

2. The thesis is devoted to the thermophysical substantiation of the effectiveness of the use of polymeric micro-
and nanocomposite materials for heat-and-power equipment of various purposes. A set of experimental and
theoretical studies of the thermophysical properties of these composites with respect to their high- and low-heat-
conducting modifications for a wide class of polymer matrices and fillers is performed. For polymer composite
materials oriented to the production of heat exchange surfaces, crystallization mechanisms have been established
for two stages of structure formation over a wide range of changes in the mass fraction of the filler and the cooling
velocity of composites from the melt. The efficiency of the methods for obtaining polymeric composite materials
based on the mixing of the components in dry form and polymer melt is compared. Series of polymer micro- and
nanocomposite with a maximum operating temperature of 390 ... 470 K and thermal conductivity coefficients
reaching a value of 57,5 W /(m*K) have been developed for heat exchange surfaces of various purposes. The
researches concerning the efficiency analysis of application of the developed polymer micro- and nanocomposites
have been performed for the creation of the main heat exchange equipment of the systems of deep utilization of
the waste gases heat of boiler plants, namely, systems with water-heating heat utilizers for heating the return
heating system water, with air-heating - for heating of the blown air and combined heat-utilization systems with
water-heating and air-heating heat recovery units. Based on the results of the study of the temperature regimes of
heat recovery equipment under considered, depending on the temperature of the exhaust gases, the choice of the
appropriate micro- and nanocomposite materials is substantiated. A comparative analysis of the heat recovery
equipment from traditionally used materials and these composites has been carried out and it is shown that the
latter one has significant advantages in terms of basic heat engineering characteristics. The choice of polymeric
micro- and nanocomposites for elements of auxiliary equipment of boiler plants with systems of deep utilization of
heat of off-gases is substantiated.
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